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Gender Differences in the Associations Among
Body Mass Index, Weight Loss, Exercise,
and Drinking Among College Students
Adam E. Barry, PhD; Shawn Whiteman, PhD; Anna K. Piazza-Gardner, MS;
Alexander C. Jensen, PhD

Abstract. Objective: To explore gender differences regarding
weight management behaviors of college drinkers. Participants:
Nationally representative sample of college students from the fall
2008 American College Health Association’s National College
Health Assessment II (N = 26,062 students). Methods: Structural
equation modeling was used to examine potential gender differences in associations among exercise, weight loss behaviors, and
alcohol use. Results: Critical ratio tests revealed that associations
between exercise and weight loss behaviors were more strongly
correlated among females as compared with males. For females,
there was a small negative association between exercise and drinking behaviors; in contrast, for males, there was a positive relationship between exercise and alcohol use. Weight loss behaviors
were positively associated with drinking for both female and male
students; however, the association was significantly stronger for females. Conclusions: This investigation furthers previous research
on drunkorexia and also sheds additional light on the gender-based
differences in weight management behaviors of drinkers.

in females diagnosed (Diagnostic and Statistical Manual of
Mental Disorders Fourth Edition criteria) with anorexia nervosa.3 The co-occurrence of these behaviors and diagnoses
has been repeatedly documented among collegiate females as
well.4–6 To date, however, there is limited literature examining this co-occurrence among collegiate females and males.
Among the few investigations examining both male and female college students, disordered eating and diet-related behaviors were found to co-occur with alcohol use/abuse among
both groups.7,8
Qualitatively examining the interrelationship between alcohol use and diet-related behaviors among 78 college students, Peralta8(p37) suggests that “a number of women and
men . . . express sufficient anxiety over caloric content of
alcohol to engage in diet-related behaviors of varying severity.” Moreover, 39% of college students (both male and female) who have consumed alcohol within the past 30 days
report restricting food, fat, and/or calories on days they
planned to drink alcohol.9 Investigations have found no significant differences between males and females in regards
to reasons for restricting calories prior to drinking, which
range from avoiding weight gain to enhancing alcohol’s
effects.10

Keywords: alcohol, college students, drunkorexia, exercise,
gender, weight loss

F

or decades, alcohol use, abuse, and dependence have
exhibited a well-documented comorbid relationship
with disordered eating behaviors and diagnoses (eg,
unhealthy weight control practices, diet-related behaviors,
anorexia, bulimia) among females.1,2 In fact, severity of alcohol use was identified as a significant predictor of mortality

Drunkorexia
Although it is known that alcohol use and eating behaviors
exhibit a clear association, there is currently an emerging
literature base that links these behaviors to other (nondietary) weight control practices such as exercise.11,12 Within
the context of consuming alcohol-related calories, both male
and female college student drinkers report (proactively and
reactively) engaging in exercise and dietary restriction.12,13
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Among a nationally representative sample of college students, both exercise (eg, vigorous exercise, strength training)
and unhealthy weight management behaviors (eg, vomit or
use laxative to lose weight, use diet pills to lose weight)
significantly predicted binge drinking status, even after controlling for age, gender, Greek member status, race, year in
school, and type of residence.11 Dubbed “drunkorexia” by
the lay press,14,15 this nonmedical colloquial term characterizes “weight-conscious drinkers” who enact compensatory
behaviors such as caloric restriction and/or purging (including excessive exercise) to offset consumed alcohol-related
calories. Unfortunately, our understanding of drunkorexia is
limited by the lack of scholarly investigations fleshing out
the relationship among these 3 behaviors (alcohol use, exercise, and dietary weight control strategies). In addition,
only 1 study has investigated gender differences in relation
to weight management behaviors of drinkers.8 To account
for these limitations, the current investigation explored the
directional effects of these behaviors using structural equation modeling. Specifically, we sought to determine associations among indirectly measured latent variables of exercise,
weight loss behaviors, and alcohol consumption among a nationally representative sample of college students. Consistent
with previous work,11–13 we hypothesize that exercise and
weight loss behaviors each will be positively associated with
alcohol consumption. We build on this work, however, by
further exploring whether the associations among these constructs are the same for men and women. Previous literature
has identified females as more likely to decrease food intake
in relation to alcohol consumption compared with males8;
thus, we hypothesize that decreased caloric intake/disordered
eating will be more closely linked to females as opposed to
males. The methodology of this study was informed by previous investigations examining the interrelatedness of alcohol
consumption, physical activity, and disordered eating among
college students.11

METHODS
Instrument and Procedures
Items included in the 2008 American College Health Association’s National College Health Assessment II16 (ACHANCHA II) were utilized in this investigation. The ACHANCHA II represents an ideal survey instrument for investigating the college student population, as it provides a plethora
of information on college student health behaviors (ie, sexual
activity, diet and physical activity, mental health, and alcohol/illicit substance abuse). Self-selected institutions administer the survey typically in the Fall and/or Spring semester.
Schools are responsible for using random sampling techniques to obtain subjects, followed by Web-based and/or
classroom-based (paper form) surveying. Upon completion
of the survey, the ACHA scans and analyzes deidentifed, aggregate data to create executive summaries, reference group
reports, and data sets that are relayed back to each participating institution.
408

Measures
Weight Loss
Because weight loss efforts take many forms, weight loss
was measured as a latent variable. Using a yes/no response
format, respondents were asked to report on 4 different
weight loss behaviors: (a) “Within the last 30 days, did you
exercise to lose weight?” (48% no; 51% yes); (b) “Within
the last 30 days, did you diet to lose weight?” (64% no; 35%
yes); (c) “Within the last 30 days, did you vomit or take laxatives to lose weight?” (96% no; 3% yes); and (d) “Within
the last 30 days, did you take diet pills to lose weight?” (96%
no; 3% yes).
Exercise
Given its multidimensional nature, exercise was also measured as a latent variable and included 3 indicators: (a)
moderate-intensity activity (“On how many of the past 7 days
did you do moderate-intensity cardio or aerobic exercise
(causing a noticeable increase in heart rate, such as a brisk
walk) for at least 30 minutes?”); (b) vigorous-intensity activity (“On how many of the past 7 days did you do vigorousintensity cardio or aerobic exercise (causing large increases
in breathing or heart rate, such as jogging) for at least 20
minutes?”); and (c) strength training (“On how many of the
past 7 days did you do 8–10 strength-training exercises (such
as resistance weight machines) for 8–12 repetitions each?”).
Responses for each of these items ranged from 0 to 7 days.
Alcohol Consumption/Drinking
Because alcohol consumption is a multifaceted behavior
comprising several types of alcohol use, respondent alcoholrelated behavior was assessed as a latent variable, including
items addressing one’s frequency and quantity of consumption, as well as binge drinking behavior. The item “Over the
last 2 weeks, how many times have you had 5 or more drinks
of alcohol at a sitting?” was utilized to determine one’s binge
drinking status. Response options included “none” to “10 or
more times,” as well as “N/A, don’t drink.” Frequency of
drinking was based on the item “Within the last 30 days, on
how many days did you use alcohol?” Responses included
never used, have used but not in last 30 days, 1–2 days,
3–5 days, 6–9 days, 10–19 days, 20–29 days, and use daily.
Lastly, quantity of alcohol consumption was assessed via
the item “The last time you “partied”/socialized how many
drinks of alcohol did you have?” Responses indicated a number from 0 (if they did not drink alcohol) to 99.
Controls
Three control variables were included in the model to
account for potential confounding effects; they included ethnicity, Greek status, and body mass index (BMI). Ethnicity
was included as a control based on prior research identifying the highest rates of alcohol consumption among white
college students, compared with peers of other ethnic backgrounds.17 Greek (ie, fraternity and sorority) status was also
included as a control, as Greek members tend to differ in their
JOURNAL OF AMERICAN COLLEGE HEALTH
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alcohol-related behaviors (eg, consume alcohol in greater
quantities, are at greater risk for negative alcohol-related
consequences, and emulate a culture in which alcohol is a
central component of the socialization process).18 Previous
research has also highlighted various associations between
BMI and exercise,19,20 as well as BMI and weight control
behaviors21,22; therefore, BMI was also included as a control
variable. BMI was calculated from students’ self-reported
heights and weights.
Analytic Strategy
We used structural equation modeling (SEM) to examine
potential gender differences in associations among exercise,
weight loss behaviors, and alcohol use during college. This
modeling strategy was advantageous, as SEM procedures
are flexible and can handle both continuous and categorical/count data.23,24 Models were estimated using AMOS 20
(SPSS, Chicago, Illinois). Several indices were used to assess model fit, including the χ 2 statistic, the comparative fit
index (CFI), and root mean square error of approximation
(RMSEA). According to Hu and Bentler,25 good model fit is
defined by an RMSEA of .06 or less and CFI greater than or
equal to .95. Given that actual cutoff criteria vary as a function of models used, these authors and others26 note that the
evaluation of model fit is best determined by the convergence
of several fit indices.
RESULTS
The final sample for this investigation was composed of
26,062 students (18,107 females and 7,955 males) from 40
campuses throughout the United States (ie, Fall 2008 NCHA
reference group). The majority of participants were white
(71%) and not members of a Greek organization (91%). The
sample institutions varied according to (a) private/public status, (b) size of the student body (ranging from fewer than
2,500 to 20,000 or more students), (c) degree offerings (ie,
2- or 4-year programs, graduate and/or undergraduate degrees), (d) geographic location throughout the United States;

(e) religious affiliation (eg, secular, Catholic, Protestant), and
(f) minority status (eg, historically African American college,
Hispanic-serving institution). Of the 40 participating institutions, 88% (n = 35) used the ACHA-NCHA Web version
and 12% (n = 5) used the ACHA-NCHA paper form version
of the survey.
Respondents reported an average of 3.42 days of moderate (SD = 2.08), 2.66 days of vigorous (SD = 1.90), and
2.18 days of strength-training (SD = 1.69) exercise over the
past 7 days. On average, subjects consumed 3.4 (SD = 4.08)
alcoholic beverages the last time they “partied”/socialized.
Mean BMI (kg/m2) for females was 23.91 (SD = 5.27) and
24.58 (SD = 4.68) for males.
An initial measurement model was first estimated to determine whether the latent measures of alcohol use, exercise,
and weight loss behaviors demonstrated adequate model fit.
For identification purposes, 1 item for each factor was constrained to be equal to 1 and factor structures were constrained to be equal across gender. Correlations among each
of the 3 factors were also estimated. The measurement model
revealed good fit, χ 2(df = 71) = 2792.52, CFI = .96, nonnormed fit index = .93, RMSEA = .04. Factor loadings are
presented in Table 1.
As can be seen in Figure 1, the structural model examined
the associations among exercise, weight loss, and alcohol
use, controlling for the known associations among ethnicity,
Greek status, and alcohol use.17,18 BMI was also included as
a correlate of both exercise and weight loss behaviors19–21
as well as a predictor of drinking behaviors. Given gender
differences in the associations among exercise,13,27 weight
loss,8,28 and BMI,29,30 associations among these variables
were tested to determine if they varied across groups. Associations between Greek status and alcohol use as well as
ethnicity and alcohol use, however, were constrained to be
equal across genders. Potential gender differences in the associations among exercise, weight loss behaviors, BMI, and
alcohol use were tested using multigroup tests. Specifically,
models were tested by estimating 2 models: (a) coefficients

TABLE 1. Factor Loadings for Latent Variables Indexing Exercise, Weight Loss, and Alcohol Use (N = 26,062)
Factor
Exercise
Weight loss

Alcohol use

Item

Unstandardized factor
loading

Standardized factor
loading (female/male)

Moderate-intensity activity
Vigorous-intensity activity
Strength training
Exercise to lose weight
Diet to lose weight
Use pills to lose weight
Vomit to lose weight
Quantity of drinks
Frequency of drinking
Binge drinking

1.00
1.18∗
0.75∗
1.00
0.85∗
0.12∗
0.07∗
1.00
0.48∗
0.52∗

.67/.71
.87/.92
.68/.60
.74/.69
.63/.69
.14/.27
.22/.29
.80/.76
.72/.88
.87/.83

Note. Paths were constrained to be equal for females and males. Standardized estimates vary, however, because AMOS 20 uses within-group variances
to calculate standardized estimates.
∗ p < .001.
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FIGURE 1. Structural model including paths between exercise, weight loss, body mass index (BMI), and alcohol
use for females (and males), controlling for Greek status and ethnicity (N = 26,062).

constrained to being equal across groups (ie, male and female); and (b) coefficients varied across groups. Follow-up
χ 2 tests were used to determine whether the latter model,
reflecting moderation effects, resulted in improved model
fit over the constrained model. If gender differences were
detected, critical ratios were calculated to test gender differences for specific pathways.
The constrained model revealed adequate model fit,
χ 2(df = 135) = 4887.42, CFI = .94, Tucker-Lewis index
= .91, RMSEA = .04. Multigroup tests, however, revealed
that the unconstrained model resulted in improved fit, χ 2(df
= 6) = 257.67, p < .001, indicating gender differences in the
associations among BMI, weight loss, exercise, and drinking.
Critical ratio tests revealed that associations between exercise and weight loss behaviors were more strongly correlated
among females (r = .34, p < .001) as compared with males
(r = .12, p < .001); z = 11.31, p < .001. Exercise was negatively linked to BMI for both males (r = −.05, p < .001) and
females (r = −.11, p < .001); however, the association was
stronger for females (z = 3.71, p < .001). Weight loss behaviors were positively linked to BMI for both male (r = .46, p
< .001) and female (r = .26, p < .001) students; however,
the correlation was stronger for males (z = 7.87, p < .001).
410

With respect to students’ alcohol use, critical ratio tests
revealed gender differences in the paths between exercise
and drinking (z = 6.63, p < .001), weight loss and drinking
(z = 2.42, p < .01), and BMI and drinking (z = 2.80, p < .01).
For females, there was a small negative association between
exercise and drinking behaviors (b = −.08, SE = .02, β =
−.04, p < .001); in contrast, for males, there was a positive
relationship between exercise and alcohol use (b = .15, SE =
.03, β = .07, p < .001). Weight loss behaviors were positively
associated with drinking for both female (b = 1.54, SE = .08,
β = .22, p < .001) and male (b = 1.04, SE = .18, β = .10,
p < .001) students; however, the association was significantly
stronger for females. Finally, BMI was negatively related to
female students’ drinking behaviors (b = −.04, SE = .004,
β = −.09, p < .001), but unrelated to male students’ alcohol
use (b = −.01, SE = .01, β = −.01, ns). Figure 1 presents the
standardized estimates for all estimated pathways separately
for males and females.
COMMENT
The findings of this investigation highlight gender differences in the associations among BMI, weight loss,
exercise, and drinking among college students. Overall, both
JOURNAL OF AMERICAN COLLEGE HEALTH
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males and females were likely to exercise for weight loss,
and weight loss behaviors (ie, exercise, purging, restricting
calories) were positively associated with alcohol consumption. Although we cannot determine causality, our analyses
using SEM do suggest that males may be more likely to exercise due to alcohol consumption (evidenced by the positive
correlation between exercise and drinking), whereas females
may tend to exercise less as a result of alcohol consumption (evidenced by negative correlation between exercise and
drinking). Furthermore, BMI was negatively linked to exercise and positively linked to weight loss for both genders;
however, BMI was negatively related to drinking only among
females.
A stronger association between exercise and weight loss
behavior for females compared with males is likely due to
the fact that weight loss is more common among females,
whereas males tend to be more preoccupied with gaining
muscle and losing fat.30–32 For instance, male sentiments regarding body image and weight typically include “having
larger arms” and “having a ‘V’-shaped body,”33 whereas female sentiments include “I don’t want to be fat” and “I’m
not a muscle head.”8 These ideals likely stem from the mainstream culture of a “thin ideal” for females34–36 and masculine/muscular ideal for males.37–39
The positive association between weight loss and alcohol
consumption for both genders aligns with previous research
identifying both male and female college student drinkers
(proactively and reactively) engage in exercise and dietary
restriction to offset calories from drinking.12,13 However, the
results of this study suggest potential gender differences in
the primary means used for weight loss/maintenance. Evidenced by the positive association between exercise and
drinking, males tend to use exercise to manage weight in
the presence of alcohol consumption, whereas females may
tend to use alternative methods for weight loss/maintenance
such as skipping meals and purging (evidenced by the negative association between exercise and drinking). This finding
echoes previous research identifying males as more likely
to negate caloric intake with exercise, whereas females are
more likely to restrict food intake and vomit.13,26
In addition, the observed positive association between alcohol use and weight loss is likely tied to the association
between alcohol and body dissatisfaction/disordered eating.
Previous research supports the link between one’s alcohol
consumption and disordered eating behaviors9,40,41—a relationship that exists among those clinically diagnosed with
an eating disorder, as well as those exhibiting problematic
eating and weight control practices.5,42 Positive associations
between body dissatisfaction and alcohol use/abuse have also
been observed among both males and females.43,44 Therefore,
body dissatisfaction may represent a potential moderator in
the relationship between weight loss behaviors and alcohol
consumption among male and female college students.
The observed positive association between weight loss
and BMI for both genders is also consistent with prior research.45–47 Body dissatisfaction represents a plausible explanation for this relationship, as extant scientific literature
VOL 61, OCTOBER 2013

has identified a positive relationship between BMI and body
dissatisfaction.46,48 Likewise, weight loss behavior (eg, dietary restriction, vomiting/purging, use of diet pills) and body
dissatisfaction are highly correlated as well.49–51 A lack of
gender differences in the interrelatedness of BMI, weight
loss, and body dissatisfaction comes as no surprise, considering that although body dissatisfaction was once identified
as more common among females,52,53 recent research has
identified males are just as dissatisfied with their bodies.27,54
It is important to note, however, that this investigation did
not assess body dissatisfaction.
The aforementioned findings are of practical significance
to college health practitioners. The interplay of alcohol
use/abuse, disordered eating, and exercise may be of practical significance to mental health professionals. For instance,
students presenting with an alcohol abuse issue may need
to be screened for disordered eating as well. Professionals
should also consider gender differences in body dissatisfaction and methods used for weight control. Likewise, the use
of exercise to assist in treating disordered eating or alcohol
abuse may not be appropriate. The design and implementation of prevention programs and policies should consider
the various gender differences in weight control behaviors,
specifically within the context of drinking. For example,
advertisements related to safer drinking practices (ie, not
drinking on an empty stomach, not using alcohol to purge)
should target female students, whereas messages related to
body dissatisfaction, exercise, and alcohol should target male
students.
Limitations
Although the results of this study offer new and timely
findings that fill current gaps in the scientific literature, there
are also several limitations that are noteworthy. Since this
investigation employed secondary data, the limitations associated with the original NCHA, such as (a) the self-report
nature of the data, (b) self-selection of institutions, and
(c) reliance on ACHA member institutions, are consequently
inherited. Despite the large sample of subjects and diverse
institutions, these limitations prevent us from being able to
generalize to all college students. Like all other secondary
analyses, we were also constrained by the manner in which
our independent (weight loss, exercise) and dependent (alcohol) variables were operationalized and measured. Along
those same lines, it is important to note that the recall time
frame for these measures ranged from the last 7 days to the
last 30 days. Thus, it is possible the behaviors being measured did not occur within the same timeframe. As a result, it
is possible we did not fully capture the essence of the behaviors we were attempting to analyze. For example, assessing
other facets of alcohol consumption such as whether typically done alone or in a social setting may have helped frame
the behavior as it actually occurs among students.
Conclusions
The current research represents one of the few investigations examining the association between alcohol use and
411
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disordered eating among a large, nationally representative
sample of college males and females. Moreover, to the best
of our knowledge, this investigation represents the first attempt to systematically assess (together) the links among
alcohol use, exercise, and dietary weight control strategies.
Results of this study further previous research on drunkorexia11,12 and also shed additional light on the gender-based
differences in weight management behaviors of drinkers.8
Still, additional research is warranted to identify valid and
reliable measures that best encompass the co-occurrence of
alcohol use, disordered eating, and exercise among college
students. Use of such measures would subsequently enhance
our understanding of the prevalence and magnitude of this
phenomenon, lending credibility to the design and implementation of campus programming efforts.
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